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ABSTRACT
Background: Preterm birth is one of the leading and direct causes of newborn mortality. The aim of this was 
to study complications and follow-up outcomes of preterm infants hospitalized in Ardabil city hospital in 2016.
Methodology: This cross-sectional study was conducted on 73 preterm babies at Ardabil city hospital in 2016. 
The research-based checklist included demographics, and the outcome data were completed through the 
infant’s examination and by studying hospital files. Collected data were analyzed by statistical methods in sta-
tistical package for the social sciences v.19.
Results: The rate of mortality was 21.2%, and the rate of developmental disorders (DD) was 26.2%. The main 
preterm infant’s problems were respiratory distress syndrome (RDS) and ICTER, respectively. There was a sig-
nificant inverse relation between gestational age (GA) and birth weight with the rate of mortality and develop-
mental disorders. The relationship between sex and mortality rate was not significant. There was a significant 
relation between DD with RDS, age of infants, weight and round head of infants in 6 months.
Conclusion: Results showed that preterm infants are at risk for DD and mortality in comparison with full-term 
infants. Hence, specialized care for them is essential in the future.
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Introduction
According to the World Health Organization, preterm 
delivery refers to the delivery that occurs during 20–30 
weeks of pregnancy. Preterm labor is one of the leading 
causes of infant mortality in the developed countries that 
occur in 5%–10% of pregnancies, and its prevalence 
varies based on population size, economic, and social 
status of society [1,2]. Prematurity is a multifactorial 
issue, and its causes include complex embryonic, uterine, 
and maternal reactions, such as placental problems, 
nulliparous, maternal infection, uterine problems, alcohol 
consumption, smoking, and opium use, unauthorized 
drugs during pregnancy and lifestyle. Hence, these factors 
could lead to preterm delivery by different mechanisms, 
such as placental-uterine blood flow, uterine disability 
in the maintenance of the fetus, and premature rupture 
of membranes [3–5]. Preterm infants are at high risk of 
increased mortality, respiratory complications, hypoxia, 
infectious complications, brain injuries, childhood 
disorders, and behavioral problems than full-term infants 
[6–8]. Generally, in any time of delivery and pregnancy 
duration, with decrease in baby's birth weight, the 
mortality rate could be increased. The low birth weight of 
30%–40% of newborn at the time of birth is due to delay in 
intrauterine growth and the rest due to early birth. Selecting 
special care at the birth time for premature newborns can 
be useful in reducing their mortality rate. These cares 
include remediation, vitamin K prescriptions, temperature 
and pulse control, air humidity, oxygenation and proper 
nutrition, especially lactation, and prevention of infection 
due to the high sensitivity of newborns [9–11]. Awareness 
about epidemiology of preterm infants in each region plays 
an essential role in preventing the birth of preterm infants. 
Due to less studies about this topic in Ardabil province, the 
present study aimed to investigate the complications and 
follow-up outcomes of preterm infants hospitalized in the 
neonatal ward at Bu-Ali hospital, Ardabil in 2016.
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Methodology
This was a descriptive-analytical study that performed on 
73 preterm infants hospitalized in the neonatal ward of 
Bu-Ali hospital in Ardabil city in 2016. The sample size 
calculated by the sample size formula; n = z 2 / d 2 × p(1–P) 
for descriptive studies at a 95% confidence interval and 
the rate of necessary parameters from similar studies. The 
data collection tool included demographic questions, such 
as age, residence place, history of smoking, nutritional 
habits, educational level, and history of familial diseases 
and neonate’ gender, infant's height, weight, and age at 
birth and also clinical information of infants, including 
weight gain, height and head circumference, preterm late 
complications, mortality, complications, and follow-up 
outcomes of newborns, which was designed by research 
goals and completed through medical records and clinical 
examinations of samples. The collected data were analyzed 
using descriptive and analytical statistical methods in 
statistical package for the social sciences version 19. The 
p-value of < 0.05 was considered as significant.
Results
Out of all 73 premature infants, 46.2% were girls, and the 
rest were boys. The average age of the neonates was 30.29 
± 3.30 weeks, and the mean weight of them was 1838 g 
(Table 1). Respiratory distress syndrome (RDS) with 
55%, and jaundice with 20% were the most common early 
disorders, and evolutionary disorders (26%) were the most 
common late complication in premature infants, and the 
prevalence of mortality rate among studied neonates was 
21.2% (Figure 1). The results showed that the relationship 
between mortality and neonatal birth age was statistically 
significant and the dead babies had less birth weight 
than live babes, but this difference was not statistically 
significant. The relationship between RDS incidence and 
age at birth was not significant, but the relationship between 
RDS and birth weight was significant (Table 2). There was 
no significant relationship between mortality, jaundice, 
and RDS in newborns with gender. The relationship 
between DD and gender was significant and boy neonates 
were significantly more prone to DD than girls (Table 3). 
The results showed that the incidence of evolutionary 
disorders in newborns was significantly related to the size 
of the round head, height, weight, and age (Table 4). Out 
of 21 infants with DD, 5 neonate (23.8%) had jaundice and 
15 neonates (76.2%) had RDS (Figure 2).
Discussion
The early birth of newborns is one of the health system 
problems and one of the main causes of neonatal illness 
and death. According to the results of this study, the 
prevalence of mortality was 21.2%, and there was no 
significant relationship between mortality and gender of 
infants. In the study by Chen et al. [12] in Switzerland, 
the prevalence of mortality in neonates was 18.6%, 
which was lower than our study results. In line with our 
study, Pourarian et al. [13] did not show any correlation 
between sex and mortality in neonates. Suciu et al. [14] 
in a study in 2017 showed that the mortality rate in 
premature infants was declining over time based on the 
advancement of technology and special cares. The results 
of a review study by Chehade et al. [15] in 2018 showed 
that the birth rate of premature infants had increased over 
the past decades, but by improving the pre- and post-birth 
Figure 1. The prevalence of early and late disorders in preterm neonates.
Table 1. Demographic data of neonates in birth time and after 
6 months.
Demographic data Mean Standard  
deviation (SD)
Age at birth time (month) 30.3 3.02
Weight at birth time (kg) 1,838 1,058
Weight after 6 months (g) 6,783 1,689.4
Height after 6 months (cm) 59.8 7.8
Head round after 6 months (cm) 40.7 4.2
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care, mortality rates could be reduced. The results of this 
study showed that the relationship between birth age and 
the mortality rate was significant, but the relationship 
between birth weight and mortality was not significant. 
In a study conducted by Mirzarahimi et al. [16] in 2008 
in Ardabil, there was a significant relationship between 
birth weight, and mortality rate, which not in line with 
our study results. Almost 46.2% of the newborns were 
girls, and the rest were boys, but in the study of Mansoori 
et al. [17], 69% were girls that was higher than the 
present study results. In this study, RDS and jaundice 
were prevalent in premature infants and no significant 
relationship was found between age, weight, and gender 
with the prevalence of jaundice in neonates. In line with 
the present study, in the study of Baskabadi et al. [18], 
the causes for the high prevalence of jaundice in preterm 
infants were declared liver immaturity and high red 
blood cell count. In Puorarian et al. [13] study, the most 
prevalent neonatal illnesses were RDS, jaundice, and 
sepsis, which was similar to the present study. Another 
study by Simpson et al. [19] found that the lung function 
in early childhood was more vulnerable to childbirth 
and also in our study, we observed that RDS was one 
of the most common complications of premature infants. 
The uterus is a rich and complete environment for the 
development of the embryo and young age at birth can 
take the opportunity to grow physically and mentally 
from an embryo and can cause a lot of damage [20]. In 
this study, evolutionary disorders, visual, and auditory 
problems were one of the most common problems 
in the premature infants, and there was a significant 
relationship between age of follow-up, birth weight, 
Table 2. The incidence of RDS, Mortality, and Jaundice by age and weight of neonates 
at birth time.
Incidence rate Birth time by Characterized Mean SD p-value
Mortality age
Dead 27.4 3.3
0.001
Live 31.2 2.3
Mortality Weight
Dead 1,771 1,976.3
0.85
Live 1,859 571.8
Jaundice Age
+ 30.4 3.32
0.89
− 30.3 2.96
Jaundice Weight
+ 3,228 1,889
0.09
− 1,729 653
RDS Age
+ 29.6 3.3
0.014
− 31.3 2.2
RDS Weight
+ 1,765 1,273
0.475
− 1,949 604
Table 3. The incidence of RDS, Mortality, Jaundice and DD by sex and status of life.
Incidence rate of Gender Life status n % p-value
Mortality
Girl
Dead 9 12.2
0.52
Live 28 38.4
Boy
Dead 8 11
Live 28 38.4
Jaundice
Girl
+ 8 11
0.52
− 29 39.6
Boy
+ 8 11
− 28 38.4
RDS
Girl
+ 20 27.4
0.2
− 17 23.3
Boy
+ 24 32.9
− 12 16.4
DD 
Girl
+ 7 9.6
0.04
− 30 41.1
Boy
+ 14 19.2
− 22 30.1
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height, and head circumference after 6 months with 
evolutionary disorders. In a study by Datar et al. [21], the 
adverse effects of low birth weight at birth on the motor 
and mental development of newborns in the first 2 years 
of life were also highlighted and in the present study, 
there was a significant relationship between birth weight 
and DD. In Kerstjens et al. [22] study, similar to our 
study, prematurity and low birth weight were the most 
common risk factors for DD. In the present study, there 
was a direct relationship between RDS and evolutionary 
disorders in follow-up and for this relation, we could say 
that respiratory problems and oxygen deficiency at the 
time of birth can lead to irreparable lesions in different 
parts of the brain and resulting to neurological problems 
[24]. Also, in the present study, it was found that the 
higher age of follow-up correlated with a lower rate of 
motor delay and developmental abnormalities. Studies 
have shown that increases in the age of premature infants 
and growth of their nervous system and rehabilitation 
measures, such as occupational therapy, physiotherapy, 
and increasing the awareness of parents about the proper 
principles of care for premature infants could gradually 
improve motor skills and reducing developmental 
abnormalities. In general, underweight children are 2–3 
times more likely to suffer disabilities, physical, mental, 
and social problems in comparison to other infants and 
should be considered in the future [23]. Mirzarahimi 
et al. [24] in a study showed that the mortality rate was 
6.6%, and 68.5% of neonates had prematurity and 62.5% 
had RDS which was similar to our study results.
Soltani et al. [25] in a study showed that 17% of the preterm 
children were detected as having DD that were lower than 
our study results which declared this rate about 29%.
Conclusion
According to the results of this study, disorders, such as 
jaundice, sepsis, which contribute to the high prevalence 
of mortality rate in newborns, need immediate attention 
to be paid to premature infants, especially premature 
infants with low birth age and low birth weight. Also, 
screening for common disorders, such as jaundice, sepsis, 
RDS, and developmental disorders, for faster treatment 
and their casualty, is essential in future. 
Table 4. The relation between DD and studied variables.
Index DD Mean SD p-value
Age at birth time
+ 29.6 2.08
0.23
− 30.56 1.96
Weight at birth time
+ 1,412 393
0.028
− 2,010.2 490.9
Age at follow-up
+ 26.9 4.93
0.013
− 34.9 4.8
Weight after 6 months
+ 5,352.4 1,537.7
0.001
− 7,672.1 1,058.4
Head round after 6 months
+ 37.9 3.06
0.001
− 42.4 3.48
Height after 6 months
+ 55.6 7.4
0.001
− 62.4 6.9
Figure 2. The incidence of DD by ICTER (jaundice) and RDS.
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